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1020030037111 #^ 2003/10/29 
[XL**] 

£ ^B^l ^aj-^* afl-^Jl n ^<><MI lisKHl «l*fl -R-##°l ^ 

^cfl, 7fl°lB^ *}°}o]) ^l#5.iZLl- ^^«r>7l ^ CMP * , ^S^Hl 

«l«fl ^ -§-^^1 3^ CMP ^€ -f^-i-a- ^l>|sr>^ ^HHH 

Z17> ^sL #7]x*CL£. ^5)<H «>S^^>^ °)7lSKr «fl^*>7l ^*fl JE^sfl 

oil- ^tb ^ «o v ^^^, ^ll€ei^L ^-g- CMP ^ Afl^j * 
£ 4d 
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alJE^*]-^ « 0 V^{ METHOD FOR FABRICATION OF SEMICONDUCTOR DEVICE} 

.£ la ifl*l £ ldfe #2fl2] =?2i2\ ^z^*]^ ^ a> £ 

*fl ^flS 

£2b£ lb^ CMP ^ ^ Afl3 ^ TllolH^i^ ^ 

SEM a>^1. 

£ 3^ £ ld^ ^ SEM a>^1. 

£ 4a £ 4d^r ^^Al^jofl ccf^- aV^^l^l-^ *\}^ 

£. 

£ 5a £ 5c ^- ^Al^ofl rcf^. aV^j^o) ^ ^a) <sV 

40 : 71^: 41a : 

41b : 41c : *>=^>^3 

G: TflolB.^ sj)^ 42 : 

43a, 43c : 1)5^ 43b : ^sj-sv 
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1020030037111 #3f 2003/10/29 

44 : ^ll^^>^<a^- 47, 52 : 

48 : *fl2^>^£*q- 49 : *I|3^*>^<S^ 

51 : c^y^n! % 



<16> DRAM(Dynamic Random Access Memory) ^€-^4 7flsflX|Ei ^bh *g<% ^ofl 

A 1 ^l^^CSelf Align Contact; o]*> SAC<>1^ ^ v °o v ^ ^fl-8-*»fl s)^^, °1 

HS^t ^7l ^SfM AV5j.nl- t^o} f^^^ Al ^ ^ «] Al ^ 

<17> olE^V, Al^^^ ^ ^ tg^-g. <^ Alz}- £^3Xfl^ Aj-^oflA^ 7]S\ 
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<18> Ajz^l^o] f^zV ^] 7 > #7>€r}7fl 5) ^ , ^^H ^ £^3flH^^ -g- 

<19> J1^2]s}-7> 3l^(Pitch)^ 33 ^*>3L, 4 ^^7>°] ^*]ol «|] 

<20> §V 0 lHi *K£*1HH 7l#^*!- J^t^^S 2001-74183^^1 ^Hs} ^-o] 

3f^ ^2: £b ^S^-Sl- ^lo]A^ A>-g-^ Oj-^ ^- ^oJ^^Cf. 

<21> ^S)-^ ^>-g-*>7fl 5]^, o] ^ O] ^ 7^ 7fl 3zfl A] ^ o) #7 ].^ 5c 

1LV, 91^: ^ im*}^^ ^ &^-^r -fj-^Tfl 

<22> 4^1, ^ vfl^*.^-i*>7l ^*fl S^l^l 01^*1 .a^oflA^ ^5^* 

A>-§-S>Jl ^^1^ A>^.«V^. Af-g-^i- tilS^ollA-l 7}%^ ^^Q^ZL 

2001-812895: ^1 *\}*}& y]-4 z>ol ^l^V5->^cf. 

<23> o]^^ f cf^o] Al Z}-^ X] nV ^^/^S^/^^ ^?_H1 ^^-^ 

^-g-*Ml £1^, ^2}-^ rf^O.^. A>-g-*}^ ^O-ofl tij^fl 7l^| 7fl3flA"|iai-i- Zj-^AjZj ^ oljl 

, SEtb ¥^ ^^1^ T~ SU^. 

<24> £ la tfl*l £ ld^r ^Hfl^l ^ SKWSKV^ ^-^2) AlzVzjz)^ tij-j^ 

1}. 
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<25> je laofl ^-oi, tiytE^^-g. ol = 71 ^tb <^el Ai7f 71^(10) -tf 

^1 ^^(lla)^ ^£^"(llb) ^ ^> = ^H(llc)7> 3#sJ TlMB^ srfl^i 

(G)*h TflolB^i^- 3flEi(G) A]-o]^ 7l^;(10)^ 5.^0.5.^ ^^( 12 )^- *g 

<26> ^^^-(lla)^r ^ 7flo]E^<gn1-olel- ^ ^ ^o_ S A}-g-^ , 

^^(llb)^ Tfloj^ TllolH^i^-olel- ^^tt ^^B^ ^--^-S Af-g-sl- 

^2: J£^r ^51^1-01=71- ^ ^ ^^ 0 "| 7 }^}v]- . 

< 27> «"^#(12)^ J±-f- Hi^r N^£] ol-g.^01^ ^ ^^Rr 3 o. S) 

^/-efl^l =ol o]of| ^fl^cf. 

<28> TflolH^ 3tflBi(G)ol ^ = ^3^* ixj-e)- ^5|-5i-(13a)32f ^^-(13b) ^ ^s}- 

<29> AlzV^xlnl-( S )ol ^£ ^T^o]l ^jolH^^- 2flEi(G) ZL Aj-H. 

7> ^h1*V *fll#?Hi<£^(14)l- ^^tVcf. 
<30> ^ll^^^^M 14)^8- tfs^ 711 ^-g- -M-g-*>4. ^ll#^<2^-(14)iLS A>-g-£}i- a>s1-^- 
7fl<isl BPSGCBoro Phospho Silicate Glass)^\ BSG(Boro Silicate Glass)^, 

PSG(Phospho Silicate Glass)^, TE0S(Tetra-Ethyl Ortho Silicate)^, HDPCHigh Density 
Plasma) ^sK v , APL( Advanced Plnarization Layer)^]-, -fM SE^ ^-7] 7\]<£2\ ^\^-^^ 
(Low-k) f-fr ^ HL±r 3#*H tHS, ^ ^ igEl^-i; ^^V7l ^Sfl 

IJE^ tSi ^^-5}- ^Al^>7l£ *Vcf. 
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<3i> ^lf^^^HU) ^H] ISeflxliEf £S*>ji ^ ^ ^-g- *Ja1*H ^ ^ 

^-i: ^ *r^3.*l ISefl^liH ^^i(15)# ^^*V tj-^g-, SAC ^ ^ e^i* 

<32> SAC ^ ^-8: ^^I^jos. iL^, ^ ISefl^liB *||^(l5)-g- ^^}^3.S. ^) 

ltt&^iW-Br iJzKl6)^; ^ , ^^•^■(13c)/^^(13b)/^^(13a)^- *H|3. 
#^^(12)ol ^#S)£S. ^j- ^ 4^ ^ o. ^ ^bm S3-iL<5}Jl *]z} 

<33> SAC *W ^Alofl^ C s}- F» $-fr*j-*r CF 4 ¥^ 7}^ C,H,F# i*^Rr CH 2 F 2 ^ 7} 

<34> °1 °1 A 1 , ^£ ^ ^-g- ^-g- ^a}-^. c|.o. ) 

3^-^-71 ^l^^p>(Chemical Mechanical Polishing; °1*> CMPe)- *}-) ^§-§- -f-*fl ^3. 4 

< 35 > CMP *3*H*r <£v\ a#«Hr Jf^<2] #e| 3 (Slurry)* A>-g-^-cf. o] 

"A, ^3, SiO^S^r Ce0 2 311^ ^s^» AV-g-sH, °l*ltb ^^7l7> CMP ^ ^ 

<36> CMP ^ ^ofl^r t.£^ ^-Tgo] 3g£_-5}xi\ , o] nfl A>-g-S)^ A|7joflo^ 

^r^r -ir-a-CHF) iE^r ^^^^Ml (Buffered Oxide Etchant; ^l^r BOEel- ^)7> A>^-^cf. 

<37> ev^, -g-*»(-i-*l-g- j£^>^ -g-^)^ cfltl- feo>, 

^ l-a]zi(i7) ^e] ^ ^a!^ TlHH^ 3fl^l(G)^ ^ ^°}*\ ^Eflo) 

*1*KS) # ^5|-^-(13b)<Hl tfl$ ^zj-ol o]s.c^^7ll ^cf. 
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< 38 > H i b °l £igj=Ljr 'a'^ ^ ^^H Aj-^nV( 135 ) ^f^l ^^-7} ^-i- i^m}- 

<39> *V^, JE 2^ SL lb^l CMP *3 -f ^l*Rr ^ ^ ^ Tfl sflli^ 

SEM(Scanning Electron Microscopy) A V^1 °1 . 
<40> S. 2« tIHe^ sfl ^(G) Si <is±n/#5\-^/^^£) 3^iL3. *§>£^ 

AlZ|^^n1-( S ) - AV^oV^ o|^^^l ^Tj- «-^-ofl^ ^( a )ol wV^cg^ oV + clef 
<41> O^o} 7^1^ ^ 

<42> £ lc^l £Al^ ti}^ ^-Ol, ^-Z]ZL(17)7} *g ^ ^ofl ^ 2 ^^^ ^ nV( 18) jjj. ^ 3 ^^ 

<a^-(19)^: ^f-B-, iSi^li^E. ^^1- ^-g- Sltr ^MEflxl^H 4€(20)^: 

^^e>Jl, iSLelM^e n^(20)^r ^113^^:^^^(19)34 ^2^1^ ^^(18)* 

#s^(17)» l^#Al7l^ ^6j#(21)# ^^trcf. 
<43> 3.^^(21) SAC ^ ^1^, Al;Sl-^-(13b)ol ^ 

^ ^(aHH^ o]e^ SAC ^zj- ^<>1H Aiz}-^ ^-xfl^- tcfej- c-^ ^-3*1 o]^o] 
z\, £ lcHl £Als} -b'^- ^-ol tIHH^ 3fl €3 ^£^(llb) ^ *f^ D >^a(llc) ^1 
°1 ^^Ml ^H, °lr ^ ^JLeM^JEL f^H TllolH^iq-31- i£5l^l 

i^c feln Aj-ojo] ^71^ ^-g- HA 71 711 

<44> ^#?V £ lb^MiSl ^^(13b)^ ^(a)^r 5>=n>^ 3 (ll c )^l ^7} #tfl2j 8f 

^ SlM^ 7>^>El <3^HH A] ^>7ll ^ lc^H^ ^-O] ^Sel^l^ 

(21) ^ ^<>1M ^3^1 o.^^ol i£^*v ^ o. ^o. ufEj.Tj+cf 
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<45> o]$] 7 fl^i « 0 ^AS 7)1 oje s>=p]-^a(llc)^ ^1 ^7># JIB^ ^ 3| 0_u|, o] ^ o. 

Tfl^lH ^ *H ^7)1* ^JEIS. 711 o]B ^ -§-°l*>7fl 

*M7> ^1 ^ Jl^€ ifl^H $^5|fe- ^MHfe AlzV^Jlf -ilZ^ 

21 CD^l *H 7 }- t^Tfl ^(Etch loading effect). 
< 46 > °}^rZ\, ^p>^321 ¥^1 ^7>^ f^wl (Aspect ratio)^ ^7>* ^efl^ ^-g 

(Gap-fill) ^ £-*ll^* °>7l^. 

<47> t£ t}^. 7]]^^ o_5L ^ #3HH UL<4 ff^r 4|3 -8-°-i]# >M"§-*Kr «J-^-g- jib^^V ^ 

^^.M-, o] ^-fofl^ M)^ ^ Al^o] ^o^lTfl s}^ ^AV^o] T^s]^ ^-^l^ol 
<48> 2L*V, i£e]7l ^= §.EB -SL^ofl &*H^ #°1 7) ^*ll ^J^S^icE. 

(Rework)^ ^7># ^Hfl^ ^ oi- t^oj oicf. 

<49> Tfl^flA^ ^ ^ °- ^ £-t}. 

<50> £ ld^l «>^f ^-o] ( ^.EM^(21)ol ^^cHl A^^i-n ^EH ^ ^ 

-g: 31*1 #^Hl?ltfl, #2H^€-(Doped polysilicon))# CMP ^ 

3* **fl 3al€ ^&3*1^L ^ ^aiZL(22)l- ^^W. 

<5i> tV3g, w}^ ^--g- A]-s}.ni.( 1 3 b )o] ^ & SAC ^ofl^ o]z)i$- rcf 

<52> £ 3^. c ld o] ^^Ol ^ l£M3-§- £Al*l SEM Aj-^lolcf . 
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<53> £ 3 -g- %2i*}^ , ^7HH^(S)S] ^^1*1 ^ ^ ^ SAC ^ 

oflA-^o] ^olH e>=nl-^a.^ ^ 7 >^^1 ^(b)S. <y*fl ^Sel^lii^ ^ #&|ZL(22)^- TflojE 

#5L^ a>oH1 ^71^ ^^ (c )oi ^<5}o| ^ 014. 

TlHH^ 5fl€ T 2 -^* S^*Hf «]-i^^A>o] ^ -g-^g ^ CMP ^ 41*1 



Jl ZL f^o^ ^-71 ^SKMI til*]] -fr^o] ^ ^<£^ M^-g- ^ 

A oM ^11^11:^^51-4 ^71 ^Z^^nKg. ^l^^S £^5fl€ ^H^l #7l 7} 

*>Tr ^-^1; ^-71 ^5L5|# W^lTfl^*!-^ ^"71 i^sfl^ ^ ^ #7l l##*i <S ^4 

O-^L 4^ *lll#&|ZM- ^*Kr #7fl; ^7) 5j-^7l7fl^<gn>Al ^Ajs} Jf 
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A cM ^12#^V^^^ oj- *]Zj"*H a o V 71 ^l^eiZLl- ^#A] 7 ]^ *\}2€rm=r ^#<5> 

#31; 3? A o v 7l *I|2^M- -f-sfl ^-71 ^li^&izisq- ^^5)^. *H2f-ein# ^*Rr #7fl«- 

=L9\- ^7] £^5fl^ol ^71^ O.S ^S\xr ^ «fl A oM ^21-^ZL^ # 7 | 

Hl^, ^*>7l & ^£r, 71^; #o|| <>l;£-*Kr 4^ £^2)1 

S^-uL n f^<Hl*r #7l ^s-KHl alsfl -R-^^oi ^ *>M^ #^-g- 

A o V 7l ^lU^M^^ # 7 ] ^Z^^nKg. ^EB^O. S ^l^H JE^E} A>o]o) ^- 7 ] 

c^Tfl; #7] ^i^V# ^^Ml^^H W #7l ^lf-?i^^^ 

4 ^H^AijL ^l^eizLi- $#*Hr #711; #7l 3?-^7}7fl^^H 

^l7]^7l ^*fl Afl^Rr ^7^1; #7] 4^*Rr ^TjHH ^- 7 ] ^Z|^^nV ^ a q 1- 7 J ^ 

#71 ^ll#eizi #ofl 
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^ ^*Kr #741; #7] ^o\] *\}2^1}*£<&^ ^*Rr #741; #7l ^)2#^j-^^ 

^alf #7] ^EHyJ-^m-^- AjEJj^ -#71 ^flll-&jZL» ic#A]7l^ *{|2^ fg^ 

*Rr #741; £ ^-71 al^^M- # 7 j *fll#&|ZL<4 ^s^fe *H2t-&|ZL# ^^Kr #741 

♦ 5L^V^ #_E*H^7} tij-^-g- afl^tf. 

^^Hr #741; ^-71 Sl^lH H^^f 4^ n a^Hf 3* a^^HHIfe ^nn^r 

3.^3. ZL ^Mlfe- A o V 7 ] ^sj-nVofl y] -^^^0] ^ ^o]^ ^o) #^nV^ 
4^ ^2:5] Al^^^ ^*Rr #741; #71 ^^^nV AVc^l ^}lf^?i^^^ ^*>^ # 

7^1" ^#A]7l^ afll^-M: ^1§Hf #741; <#7] *)U-S1»^# ^ofl - 

#7)1; #7] ^JE^-fr ^-^7l^^^n>*H A <M S^sflli tf-SjL ^ #7l ^1^^^ 
^ ^l^jAS ^#s}-€ ^ll-eizLl- ^^Kr #7fl ; #7] ^^ 7 ]^<^tj}X\ 

^^Sr *\]7\?>}7) ^ M]^f>\±r #7fl \ <#7] 7])l^]ZL #6|| ^2#^^^ ^ #741 ; 

#7fl; A o V 7l ^*Rr #7|H1^ ^-71 ^Z^^ ^ ^7] ^Sj-DV oi^l^ ^<g^ #^^H1 ^ 
AV 7 1 ^ 2 S^^ ^ ^ Sf^ #?4HH ^7l S^sflBiO.^ a-^-£lo| A2^\=L 
Q ^7) JE^Jfl^H ^7l2]0 £ #5J-51^ w o Vx^>7l ^Sfl #7] t^eB^o! ^£ 

^51- o^EHyV^nV^ ^<5H- #7)1; °H*1^ ^71 ^2^* Tl^oflA-l^ ^-7] 

O^Ujoj-xlnV^. ^]7]^ c+Tjl; ^ ^7] ^^-B^-g- #7l ^l#eiZlSf ^]2*eiZL 
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<58> -a i^JL ZL ^sKH « ft#-&o] ^. 

^l^lB^i^ a>o]oii ^i^ejzLl- ^^*>7l 3}*fl CMP ^^*V ^, ^s^M] ul«fl 

3 CMP ^£ ^lr# ^71^ 4^6(1^ 

S ^7l^O.S #^-£H *V£*fl4i7l-°] <=>>7l^ ^fl^ *M^>7| 51^4^34 

<59> o]§ zl aflll-&|ZL ^-g- CMP ^ ^ ^ =L &^o\) 

<60> zl ^ o.s.fe, ^12^^# ^ ^*V*1 ^l^^l: ^, ^<S^ 1"^* 14 

Ej- S^sfl^ ^-^-^1 SJ-^-sl ^ HS-J^-fr t^Ef &&*\ #*>5E. 

^ ^^cM^M- ^^tt <H1^«A ^-*fl ^l#ei ZL7> *V ^, ^I2#ein 

4. 

<6i> j$ 7 ] 7l#*> * oj-^cfl 5a°H, *l|2^*-g- qqqt t\%. Ar/0 2 ^1 
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* -8-ol*l-7ll T XI* ^1*1 *i*$v}7] ^*H, -g- ^tgsl 7># «V^^ ^Hl 

» S-^* %2if>}a) ^*\7}3. *lcf. 

<63> £ 4a ifl £ 4d^r -g- t^^l ^^H^ aj-^ HjS^i^S] *\}2i £A] *j- cj^ 

<64> XE. 4a<*fl £^1€ y >sf ^-©l, ti>£^l^># o^&l Adi7> tg^ig 71^(40) # 

°fl ^^^(41a)3l- ^£^"(41b) ^ *>^p>i3(41c)7> ^*1 TflolH*!^ sflU 

(G)3j- f TllolH^i^- sflEi(G) A}o)cq 71^(40)^1 S^^fE^ %^#(42)* ^ 

<65> ^<a^(41a)^r i# TflolH^^^ol^ ^rg e >^ ^Vsj-^ Tflt^ ^}-g-^ , 

^3E^(41b)^r TflojE g:^ TflolH^i^-olel- ^^s>^ 3}o_S #sl^Bl^># ^-s.o.S 

<66> %^#(42)^r ^ P*§ iE^r 0)^01 4 W ^*Kr 3 

4ii/^efl<a ^ f-o] o]ofl sfl^tH}. 

<67> M. ^A)^oflA^ £^3j)^O.S. TIHJE^ ^B}^ 3. 0_q., TJHH^ 

511 € °1^H cf<£*> SL^^iliM aj-g-ol 7>^ ^olcf. 
<68> TflolE^^- 3fl^(G)ol *lafl H^4°^* nl-el- ^5K v (43a)^ >&3^(43b) ^ ^s}- 

5]-(43c)^- AA ^7)1 3# ^z^KKS)* ^^W. 
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<69> c$ 7 )*)±. Aj^^^(S)^ ^^nl-(43 a) /AV^nV(43 b) /^^.nl- ( 43 c) ol ^ 

<70> <^7H ( ^ #<giSM| Sfl^Hr -i+ij-^ 311, A1 2 0 3 ^- HL^r TaON 

<7i> ^^tfl, ^^V^s^V^s}-^ S^r iJSWAl^sKTaON^)/^^ 3 # ^ SE^ ^ 

sl-^/^^V^^-^V^^V^^-^-^ 5^ ^2: f- t)-^ ?g^S_ q&o] 7}^}^. 
<72> Al^^nV( S )ol ^£ T^H^^ afl^(G) A>o] o) nfl^^ ZL 

<73> *U^*Hi<3^(44)£: 7il<i-§- A>-g-t3rCf. ^lf^£<sK44)°.S A}-g-5L)^ 

311^ t^EVAS^ BPSG^, BSG^-, PSG^, TEOS^, HDP ^s^, APL^, -R-7l ^-7l 7fl<l 

71 iflSfl ^g_o_ JgHl-^ ^Al^> 7 )£ *lcf. 

<74> ^lll#?i^^sv(44) ^Hl l^e^liBt JE^JI ^ * ^-g- ^a]^ ^ s 

^ ^tt D V^a.^l ISsll^liH 2fl€(45)^r cf^-, SAC ^ ^-§- *Sfl Q 

<75> SAC ^ #3] ^7-1 I£Efl7|AE 2fl^(45)^T ^^A 3i 

l##*i<£^-(44)^- AizV(4 6 )*V ^, ^^K43c)/^5KK43b)/^ J^43a)^ *HliiL -^^H 
%^%(42)o) <sl ^, 4)3 ^ ^3* SJ-iL^j-Jl Aiz]- «-aV # c. 
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<76> SAC ^ *3*Hfe F# ^-fi-*Kr C 3 F 6) C 4 F 6( C 4 F 8 iE^r C 5 F 8 f-S) 7V^<4 C,H,FS 

£^*Rr CH 2 F 2 ^ 7>^1- ^-g-W. 
<77> 0]^, ^^#o] <g>^ ^6\) #e^E^ ^ f^zz. ^^-g- f^tt t|~g-, 

CMP ^S. #B-j^(47)# ^*Vtf. 

<78> CMP ^^H^r <£n> JL^Hr -¥-^^5] #H-1&)» Aj-g-^tf. o| nfl, ^ S 

Si0 2 Ce0 2 31 1^ A]--g-^ , #333 ^1^71 ^ ^>#oj C MP ^ ^ 

<79> CMP ^ 4^1 ^ ^-E^ ^ €-2-1^, °1 Ofl A}-g-E^ ^l^ojjo.^^ 

W^r 1:^(HF) S^r B0E7V A}-g-S}t}.. 
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